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NOTES ON TRAP-NESTING SRI LANKAN WASPS AND BEES
(HYMENOPTERA: VESPIDAE, POMPILIDAE, SPHECIDAE,
COLLETIDAE, MEGACHILIDAE)
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Abstract.—A trap-nesting study was conducted in Kandy, Sri Lanka, during February
to June 1997. Wooden pieces ca. 17 cm long with central grooves of either 3 or 5 mm
in diameter were placed outside our residence, providing nesting sites for stem-nesting
Hymenoptera. A diversity of solitary wasps and bees, including two new species of An-
thidiellum, were found nesting in these ‘‘artificial stems.” Evidence of supersedure was
noted, and we give the first report of a probable new subgenus of Hylaeus that uses a
mixture of resin and sand for cell construction. Notes on nest architecture are provided
for the observed trap-nesters belonging to the families Vespidae, Pompilidae, Sphecidae,

Colletidae, and Megachilidae.
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We spent about four months in Sri Lan-
ka, February to June 1997, and were based
in the city of Kandy. During the period 9
February through 8 April we rented a large
home of relatively recent construction in
the Anniewatte suburb near the Botanical
Garden at Peradeniya. The house was on a
single level, and as is customary in tropical
housing, there were louvers above the ex-
terior doors and windows to promote air
circulation and to exclude vertebrates. A di-
verse population of solitary wasps and bees
nested in borings in the wooden framing of
louvers and the wooden pieces that formed
the vanes of the louvers.

Cooper (1953) and Krombein (1967)
demonstrated the effectiveness of wooden
trap-nests in attracting twig-nesting solitary
wasps and bees. These traps were made in
blocks of straight grained wood of variable
sizes, being 75-152 mm long and 20-25

mm wide. A hole 64—152 mm long was
drilled in the center of each block to a dis-
tance 13 mm from the end of the block.
When nests were completed, they were split
longitudinally along the midline so that the
nest architecture, prey and development of
brood could be noted. Medler and Fye
(1956) successfully used as traps, holes
drilled in sumac (Rhus) stems.

We had some wooden traps of different
construction that had been made by the late
Paul D. Hurd, Jr. His traps were made from
wooden pieces glued together (Figs. 1, 2).
We set out a total of 25 traps between a
pair of vanes in the louvers, and in a dozen
bundles of four, two of each diameter rout-
ing, in the crotches of tree branches on the
property. The routings in the traps were 3
to 5 mm wide and about as deep. The rout-
ings were made in pieces of wood 15.2 cm
long, 12.7 mm deep and 19 mm wide; the
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routing was made down the middle of the
19 mm side. A strip of wood 16.5 c¢m long,
19 mm wide and 6.4 mm thick was glued
above the routing so that it protruded 12.7
mm beyond the end of the piece containing
the routing: a square of wood 19.1 X 19.1
mm and 6.4 mm thick was glued to the oth-
er end to seal the basal end of the trap. This
kind of trap had not previously been tested
in the field.

We examined the traps daily when we
were in Kandy. Five traps were sealed at
the entrance between 16 March and 1 April.
We sealed each trap in a plastic Whirl-pak®
in which we made pin pricks for ventila-
tion.

In preparation for our move to new hous-
ing in Kandy we gathered all the traps on
4-5 April. We probed each with a grass
stem to determine occupancy, and sealed in
individual Whirl-paks eight traps that were
partially filled. Nests were completed in
most of the eight traps but dates of nest
completion are unknown. Findings from
this study are detailed below.

Family Vespidae
Subancistrocerus sichelii (Saussure)

Nest #15 was only partially filled on 5
April when we removed it from one of the
louvers. We kept it in a sealed Whirl-pak
until we opened the trap on 5 May. The
routing was 3 mm wide and 2.5 mm deep.
The basal 10.2 cm of the routing was empty
and capped by a mud partition 2 mm thick.
The single cell was 17 mm long including
a mud cap 1 mm thick. It contained a silken
cocoon spun against the cell walls and a
newly enclosed, fully colored, 9.4 mm long
male of S. sichelii.

Apparently the vespid foundress had
been superseded by an anthidiine bee, be-
cause there was a pollen mass 3 mm long
and traces of resin between the capped cell
of S. sichelii and the nest entrance.

Hylodynerus wickwari (Meade-Waldo)

We found a female of H. wickwari, 7.5
mm long, in the apical part of a routing in
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nest #13 that also contained a single cell of
Hylaeus sedens Snelling (see below). There
was no evidence of nest construction by the
vespid, but she had spent the previous night
in the trap.

Rhynchium brunneum (Fabricius)

D. K. Wijayasinghe placed some of our
traps on trees at her family home in Elle-
pola, Palapathwela. She reared a large fe-
male of Rhynchium brunneum from a trap
placed horizontally on a cashew tree 1.3 m
above the ground. It had an enlarged rout-
ing 13 mm wide and deep with a rounded
bottom.

Family Pompilidae
Auplopus mutabilis (Smith)

We noted that nest #1 had been capped
at the entrance by 16 March. We placed the
nest in a sealed Whirl-pak. Two pairs of A.
mutabilis were crawling rapidly around
within the Whirl-pak on | April. We noted
one male trying to mate with a female.

Upon opening the trap we found the rout-
ing to be 3 mm wide and deep. The basal
end was empty, and the foundress had
placed a mud plug 6 mm thick 7.2 cm from
the basal end. There was then a series of
four cells, each containing silken cocoon
remnants; the cells from the innermost were
10, 7, 12, and 9 mm long including the mud
seals capping the cells which were 2 mm
thick in cell 1, and 1 mm thick in the others.
Beyond the provisioned cells was a vestib-
ular cell of 24 mm including a mud plug 2
mm thick, and finally a terminal cell of 6
mm including the 0.5 mm thick plug at the
routing entrance. Considering the smaller
size of males, it seems probable that fe-
males developed in cells 1 and 3, males in
2 and 4. We picked up nests #8 and #23 on
5 April; neither was capped at the entrance
but both had been plugged some distance
from the basal end of the routing. The nests
were placed unopened in individual sealed
Whirl-paks.

Three males of A. mutabilis emerged
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from nest #23 into the Whirl-pak on 16
April. The routing was 3 mm wide and
deep, and there was a mud plug 2 mm thick
at the base. There followed a series of three
cells containing cocoon fragments. Each
cell was 10 mm long, including closing
mud plugs 2 mm thick. A fourth cell con-
tiguous to cell 3 was 18 mm long with a
mud plug 8 mm thick; it contained a cocoon
that held a shriveled, post-defecated larva.
Contiguous to cell 4 were two empty cells,
the innermost was 11 mm long including a
mud plug 3 mm thick, the outermost was
10 mm long of which 2 mm was the final
mud plug. The apical 9 cm of the routing
was empty. The largely undamaged silken
cocoon in cell 1 was 6 mm long, closely
woven, creamy, ovoid anteriorly and taper-
ing to the narrow posterior 0.5 mm apex
containing the meconium.

A female of A. mutabilis emerged 26
April from the third nest, #8. The routing
was 4 mm wide by 3 mm deep, the basal
end was empty and there was a plug of mud
2 mm thick 10 cm from the base. Beyond
this plug was the only provisioned cell, 9
mm long, of which 1.5 mm was the mud
partition that sealed the cell. Next was a
vestibular cell 9 mm long including the 1.5
mm thick mud plug. The rest of the routing
was empty. The foundress had done one
thing omitted by the makers of nests #1 and
#23—she had put a thin layer of mud on the
ceiling just above the routing. She was pos-
sibly reacting to some glue used to seal the
trap.

Family Sphecidae
Pison punctifrons Shuckard

Four nests were occupied by this species.
The foundress sealed the entrance to nest
#2 with mud on 27 March, and we placed
it in a plastic Whirl-pak on that date. A pair
of P. punctifrons emerged 27-28 April
while we were in the field. We opened the
nest on 30 April. The routing was 3 mm
wide and deep; the basal 5 mm of the rout-
ing was empty and capped by a mud par-
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tition 0.5 mm thick. The first cell was 13
mm long, including a thin mud cap 0.5 mm
long; it contained an ovoid, delicate, light
brown, silken cocoon 9 mm long, appar-
ently that of a species of Trypoxylon, and
some dry spider fragments beyond the apex
of the cocoon. There followed an empty in-
tercalary cell 7 mm long, capped by a thin
mud partition 0.5 mm thick; we do not
know whether this cell was capped by the
foundress Trypoxylon, or by a female of P.
punctifrons to mark its supersedure of the
nest. Cell 3 was 12 mm long including the
0.5 mm mud cap, and contained brittle Pi-
son cocoon fragments. Cell 4 was an empty
intercalary cell 6 mm long with the usual
thin mud plug. Cell 5 was 13 mm long with
a mud cap 0.5 mm thick; it contained brittle
fragments of a Pison cocoon. Cell 6 was an
empty intercalary cell 20 mm long with a
thin mud plug. Cell 7 was an empty vestib-
ular cell 11.3 cm long with 1.0 mm mud
plug at the nest entrance.

We picked up nest #9 on 4 April, probed
it with a grass stem and found it blocked
below the entrance. We placed it in a Whirl-
pak® and split it open on 5 May. The rout-
ing was 4 mm wide and 5 mm deep and
contained a mud plug 1.5 mm thick at the
basal end. Cell |1 was 11 mm long including
the 0.5 mm thick mud plug; it contained
only dead spiders. Cells 2 and 3 were 7 mm
long including a 0.5 mm closing plug; each
contained a brittle Pison cocoon. Cell 4 was
partially stored with dead spiders; some spi-
ders dropped out of the open end of the nest
and were lost. A female and male P. punc-
tifrons emerged from the cocoons on 8
May.

Nest #14 was blocked 7.2 cm inside the
trap entrance when we picked it up on 4-5
April. Four P. punctifrons, three females
and one male, emerged from the nest the
morning of 3 May. There was a mud plug
1 mm thick at the basal end of the routing.
The positions of the cell partitions had been
obliterated by movements of the occupants
before their emergence.

Nest #19 was only partially filled when
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we picked it up and placed it in a Whirl-
pak on 5 April. We opened the nest 5 May
and found a mud plug 1 mm thick 5.5 cm
from the basal end. There were two com-
pleted cells, each with a Pison cocoon, and
a third incomplete cell with a few dead spi-
ders. Cell 1 was 15 mm long including the
1 mm plug, and the cocoon was 9 mm long.
Cell 2 was 8 mm long with a 1 mm cap,
and the cocoon was 6 mm long. A female
wasp emerged 10 May, and a second wasp
escaped from the Whirl-pak.

The dead, sometimes damaged spiders
from cells 1 and 4 of nest #9 were identified
by W. P. Wijesinghe as follows:

Theridiidae ?7—1 juvenile, gen. & sp. indet.

Araneidae—1 juvenile of a species of Cyr-
tophora Simon ?

1 juvenile of a species of Neo-
scona Simon

2 adult and 1 subadult males,
gen. & sp. indet.

7 juveniles and juvenile females,
possibly conspecific with spe-
cies above

1 fragmented juvenile, gen. & sp.
indet.

2 juveniles, gen. & sp. indet.

Oxyopidae—1 juvenile, gen. & sp. indet.
Salticidae—T1 juvenile of a species of Brettus
Thorell

2 juveniles of species 1 of Rhene
Thorell

2 juveniles of species 2 of Rhene
Thorell

2 juveniles, possibly different taxa

Family indet.—1 juvenile, gen. & sp. indet.

Wijesinghe commented (in litt.) that the
families represented suggest that the nest
foundress ‘... had hunted for prey among
vegetation.”

Trypoxylon buddha Cameron

This slender wasp, 8—10 mm long, was
reared from two nests. Nest #3 was com-
pleted on 27 March and placed in a sealed
Whirl-pak. We opened the trap on 5 May
to ascertain nest structure and development.
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Figs. 1-2.
piece 19 mm square and 6 mm thick to seal inner end
of trap; routing 3 mm wide in bottom piece 15.2 cm
long; top piece 16.5 cm long to seal top of routing. 2,
Two assembled traps oblique from beneath with rout-
ings 5 mm wide (left) and 3 mm wide (right).

Hurd trap nest. 1, Component parts: end

The routing was 4 mm wide and 3 mm
deep. The basal end was empty for 5.5 cm
and sealed by a mud partition 0.5 mm thick.
Cell 1 was 15 mm long including the 0.5
mm thick cap; it contained a light brown,
silken, ovoid cocoon 9 mm long attached
to the base of the cell. Next was an empty
intercalary cell 15 mm long including a
mud cap 1 mm thick. The second brood cell
was 20 mm long including the 1 mm thick
closing cap; it contained a cocoon of similar
size, shape and color as that in cell 1. The
remainder of the routing contained a vestib-
ular cell 4.8 cm long including the closing
mud cap 0.5 mm thick at the routing en-
trance.

Nest #4, in a routing 3 mm wide, was
completely sealed on 30 March and opened
on 5 May. The basal end was empty for
15.5 cm with a 0.5 mm thick seal capping
it. Two partial mud seals were 18 and 22
mm beyond this inner mud seal, then a
complete 1| mm seal and an empty cell 6
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mm long with a | mm thick seal. The next
cell was 12 mm long including the 1 mm
cap; it contained a light brown, ovoid sitken
cocoon 9 mm long. Beyond that cell was a
vestibular cell 3.4 cm long including the 1|
mm thick mud cap at the routing entrance.

Another Trypoxylon nest, nest #2, has al-
ready been discussed under Pison punctif-
rons. The nest had been founded by a spe-
cies of Trypoxylon which had capped the
first cell and the nest was then superseded
by P. punctifrons. The first cell contained a
light brown, silken Trypoxylon cocoon, 9
mm long.

It is probable that this nest was made by
T. buddha. The cocoon is the same size and
color. Furthermore, T. buddha was the more
common species that we collected around
our home; our total catch of Trypoxylon by
net around the house was nine females of
the slender, clongate 7. buddha and one fe-
male of the somewhat stockier, shorter 7.
errans Saussure.

Colletidae
Hylaeus sedens Snelling
(Figs. 3, 5)

This nest, #13 was placed in the louver
above one of the doors. We shone a flash-
light into the trap on 4 April and saw the
head of a wasp near the entrance. We gath-
ered the trap on 5 April; probing with a
grass stem indicated that the bore hole was
occupied to within 2 cm of the entrance. We
placed the nest in a Whirl-pak, and later
that day a brightly marked female vespid
wasp, 7.5 mm long, Hylodynerus wickwari
(Meade-Waldo), emerged into the Whirl-
pak. The nest was kept in the Whirl-pak and
a female Hylaeus sedens, 6.5 mm long,
emerged on 4 May.

The unicellular nest was in a 5 mm rout-
ing. There was a 2 mm thick plug of resin
and sand grains 7 cm from the basal end.
The cell was 15 mm long including a .5
mm thick closing plug of resin and sand
grains with some tiny pebbles. The base,
apex and walls of the single cell were coat-
ed with a delicate transparent membrane.
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This was not a silken cocoon spun by the
mature larva, but a secretion, probably silk,
deposited by the foundress before she re-
gurgitated the liquid nectar-pollen mixture
that constituted the larval food (Krombein
1967).

A vestibular cell 4.5 cm long was par-
tially closed by a 2.5 mm thick mass of
resin and sand on the bottom of the routing.
The partial completion of the vestibular cell
suggests the possibility that the female Hy-
lodynerus wickwari may have superseded
the Hylaeus sedens.

Discussion.—The type series of H. se-
dens came from two localities in southern
India, but Snelling (1980) included as this
taxon one female from Peak View Motel,
Kandy, which differed from the type series
in having the mandibles blackish brown
rather than ferruginous. The single female
that we reared from Kandy also has dark
rather than reddish mandibles.

The closest relative appears to be H. eur-
ygnathus Snelling (1980) also from two lo-
calities in southern India and also known
only from females.

Males are unknown, but Snelling (1980)
described three species from India with en-
larged mandibles, two of which may be the
opposite sex of the two female species men-
tioned above.

The species has a broader, flatter man-
dible than is typical of Hylaeus, a distinc-
tion that it shares with H. eurygnathus. In
comparison with the North American H.
modestus Say, a frontal view of the head
shows the relatively large mandibles of H.
sedens clearly exposed (Fig. 3) while the
lower edge of left mandible of H. modestus
is barely visible (Fig. 4). When the head of
H. sedens (Fig. 5) is tipped backward, the
thin, broadened mandible with small, weak
apical tooth, oblique margin above the api-
cal tooth, and close, fine striae on lower
half of H. sedens (Fig. 5) are a contrast with
the narrow, bidentate mandible lacking a
cutting edge and striae of H. modestus (Fig.
6). The labrum is also markedly different in
the two species. Snelling (personal com-
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Figs. 3-6.
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67mm

Hylaeus species. 3, H. sedens, frontal view of head. 4, H. modestus, frontal view of head. 5, H.

sedens, external view of mandibles. 6, H. modestus, external view of mandibles.

munication) suggested that the broadened
blade-like mandibles in H. sedens may be
used in gathering resin for nest construc-
tion. Such nesting behavior certainly is an
additional strong argument for assigning it
to a new subgenus.

This is the first report of a species of Hy-
laeus using a mixture of resin and sand in
nest construction. Hylaeus (H.) modestus
usually makes a series of cells whose walls
and partitions are made of a delicate, trans-
parent membrane secreted by the foundress,
although occasionally the cells may be sep-

arated by a thin partition of compacted
wood fibers (Krombein 1967).

Megachilidae
Anthidielluim burarsis Griswold
(Fig. 7)

We obtained only one nest #18 of this
species from a bundle of traps placed in a
crotch of a small clove tree. Probing with a
grass stem on 5 April showed that this 3
mm wide routing was partially filled, so we
placed the trap in a sealed Whirl-pak. The
female emerged from the trap the next day.
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7 f

Fig. 7.

We split open the trap on 5 May. The basal
3.4 cm of the routing was empty and
capped partially by a narrow, small bit of
mud (Fig. 7, m) and then completely by a
thin partition of resin (Fig. 7, p); apparently,
the bee had superseded a mason wasp or
bee. The next 5 cm contained a series of
seven cocoons each separated by a thin par-
tition of resin, and the cell walls also were
coated with resin. Numerous small drops of
resin were on the walls of the next 3.7 cm
and the outer 3 cm contained no resin.

We opened the cocoons in cells 1, 6 and
7 on 30 May and found a viable, curled up,
post-defecated larva in each. The rodlike
fecal pellets were voided at the outer end
of the cell and formed a crown around the
apex of the cocoon (Fig. 7, f). The anterior
end of the cocoon had a small median nip-
ple. Three females were collected from this
nest in addition to the foundress.

Anthidiellum krombeini Griswold

This small anthidiine occupied two traps.
The entrance of nest #5 was sealed with
resin on 1 April and placed in a sealed
Whirl-pak. We split it open on 5 May and
found that there was a 6 mm thick plug of
resin mixed with debris at the basal end of

Aunthidiellum butarsis, cell 1 (m, mud; p, partition of resin; f, fecal pellets) and basal half of cell 2.

the routing. The next 11 cm of the routing
was empty and sealed by a plug of resin 7
mm thick. Then there were four cells, each
containing a cocoon 5 mm long. The cell
walls were covered with a thin coat of resin;
the partitions between the cells were thin
septa of resin except that the outermost cell
had a plug of resin 5 mm thick. The re-
mainder of the routing consisted of an emp-
ty vestibular cell 7 mm long including the
I mm thick entrance seal. The routing was
3 mm wide and 5 mm deep. There was no
emergence by 31 May, but on 3 June two
males and a female had emerged and were
dead in the Whirl-pak.

The second nest #21 was gathered on 5
April and by probing with a grass stem was
found to be partially occupied. We split
open the trap on 5 May and found a parti-
tion of resin 0.5 mm thick 8.8 cm from the
empty basal end of the 4 mm wide routing.
The first cell was 7 mm long and contained
a moribund bee larva that had consumed
only half of the mass of pollen and nectar
provided. The next two cells, 8 and 7 mm
long, contained light tan, shiny cocoons 5
mm long. As in the first nest, the cell walls
were thinly coated with resin, and the cells
were capped by thin partitions of resin.
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There were bits of resin on the walls be-
tween cell 3 and the entrance suggesting
that we gathered the nest while the foun-
dress was still actively nesting. As in the
first nest, adult emergence occurred be-
tween 31 May and 3 June. There was a
dead male, undoubtedly from cell 2, in the
Whirl-pak on the latter date. Within the nest
was a fragmented, fully eclosed male, the
undoubted occupant of cell 3, that had been
disarticulated by the occupant of cell 2 in
its efforts to leave the nest.

Adult emergence through the partitions
capping the cells made it impossible to de-
termine whether the cocoon had a median
nipple and whether the feces formed a
crown around the anterior end of the co-
coon.
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